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(W_Dclk)^ i^^lS-e] ^^ -^^^ ^tl: ^J: (R_Dclk)# ^^5^>^ ^ 

^5 ^S., (Hout)^ ^a-^S^}^ %n ^, nfls-a] ^flo^ 

s]-^* VGA, SVGA S.^^ ^ ^^-i-ol 

i 

XGA S.^ LCD ^^IS nfl ^^-^s^ -^7] ^315] ^>rt--M- 

i 
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I 

i ' . ' 

' I 

[^^^^^1] .. . . .. 

^^1 ^ ^^l-l- =^^\% S^l ^^1(A VIDEO SIGNAL CX)NVERSION 
DEVICE AND A DISPLAY DEVICE HAVING THE SAME) 

j 

£ 2fe ^2fl^ ^A] T^jo^ ^l-^jo^ ^^^^ ^o^^fe 

^ 3^, VGA ^Jl^o] XGA S.^ ^A^^ 3.^} ^^^1^ ^^'Hl ^^^i , 

^2fls^ 7l^oii rt|.s cg>g- c^^^ ^c^^fe 

4^, VGA ^Xlr^^l XGA S.^ S^l ^1-^1^ ^1^5]^ ^^ofl o^o^A-^, 
^ ^'^oll tc)-€- <^^.i- :e.c)^^^ 

£ 5^ ^ ^1^^ w>^^t}: ^Ajoilo]] rc)-^ ^S. ^^1^ T^^j* M.<^^ 

^ 8^, VGA -5.:= Al^^o] ^ ^t^o] ofl^ A"^^ °fl, ^ -i- 
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S. 9^. SVGA S-= ^^-irol ^ S.^] ^^1^ n, ^ ^]S.^ -i: 

£ 10^ £ 5<^1 £^1^ s)S 1^ PLL s\S.^ 

s. 11^ £ lo^Hl £^1^ PLL Si ^2)- E^ojnj^ :e.<^^^ B)-o]°j:£: 

:£ 12^ :£ 5<^11 ^^]^ ^^ Sl^sl 

£ 13^ -^7] ^S. ^ #^ Bl-ojajs. 

:£ 14^ £ 5<^1 ^^]^ #e11^ ^S.^ 

100 : n]-o]a.^^^E] 102 : 

108 : #^ 110 : ^]S.^ -f- 

116 : <i>^^ZL-i:q;^l# S\S. 118 : ^]S.^ 

i 



r 

:5:>iE(host)^^B] S^l (Liquid Crystal DisplaylLCD) ^^]^^o] 

xjl- t-ilolBlol] ^^s)^ 5l-^l:(pixels) SEfe Ml:(dots)^ S. 

^] ^^17> ^1^*1-^ K^] S-^^T^ Til «11-^^S.( resolution) 51 S.^-^ «] 

Al^s.^ ^^srVJl ZIS^ZL ^Sl-:^ ^^1:<^1 '^^I'C image) ^^Vofl s. 

^^^1, #e1-^"l- S^Kplasma display) ^1-^1 ^o] oic^-. 

v]^]^ altqi^ t-llolB]oll ^-^s]j[L ^e] aA](color display)* ^^^Vfe 

sl-:^!-^ S.^] ^^^1^ o^l^^i, ''A^^ Dfl E ST active matrix) LCD ^j- 

^1^, :£ 1"^! i^A]:^ u]-^ ^ol, LCD ^>^l(control unit) (20)^, LCD sfl^ 

(panel) (30)^ i-^§>ZL . LCD ^l)^ (30)oil^, (drive unit) (40) 

ol vfl^Ejo^ ^^E] A]>it^o^ ^]^^ (system unit)('^l ^]^^^ 

CPlKcentral processing unit), HDD(hard disk drive), FDlXf loppy disk 
drive), CD-ROM :=el-olw., ^o] ^Tflsjo^ ^^) jg^^e 

(host) ( 10)^3.^ B]^ ^e] CRKcathode ray tube) S.^] C)1-^S.ZL ^ 

I 

1 

4 



I 



e--) ^7] ^^1 (20)^ tilc]^ ^s. 7]^-^ ^^^}^ 

^^(Hout) ^ iE.E) Aijg: (Dclk)w 'ir^Stbi^. 

^V7l ;^11ol ^v^l (20)^^^B\ z^-z]- ^SL^, ^^ % ^ 

^ #^ LCD 211^ (30) ^Ji\o\] ^1-^^^ ^-S- (40)-^^ ^11 ^^1=]-. 

£ 21- LCD ^^11^ (30)^ ^^V ^fiflo] ^flo^ (20)^, 

n^"^ -^7] -tl^Chorizontal synchrnizing signal) (Hsy„c)l- 'i^^^^^V ^ 
(Hout)4 sl-i (Dclk)* ^^^s>^ PLLCPhase Locked Loop) (21) 

R(red), G(green), B(blue) ^^Ir-i: 2]- 2]- ^ ^^o\ R, G, B ^S. 

IrS. ^^el-o^ (40)^^ ^fl^sr]-^ ADC ^(Analog to Digital 

Converter) (22)* S^§>31 ^q-. 

(20)71- ^^3^1-^ ^^ (Hout)^ J&^^^JfElo^ ^7] 

^S. (Hsy„c)<^] cfl-§-^fe ^^^^i, (H„„,)o^ ^ji)-^^ ^ 

7l (Hsync)^ -^"^Srl-Cf. tiV^, (10) ^Ajo|] ttl-ej-A-l PLL 

(21)^ -^7] (Hsync)^ (polar ity)o] ^S}-^ ^ c-fl , 

7] PLL (21)^ ^^^^ -t^ (Hout)^ 

cfl, vilzLBlti. (negative polar ity)2] ^^ (Hout)«^l ^^lEjo^Ai -§-2}- 
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r 

^^1 (40)^ LCD PLL (21)^ 

-^^^Cpositive polarity)^! ^7] ^Si {WsynJ^Y PLL 

(21)^ vIlZLH^w. ^A^o^ ^^ ^:sL (Hout)# ^^1 (40)A^ ^1^^^. 

^7] PLL S]^ (21)^, ^ <y:^;^ ^^1- ^#7l(phase 

detector), VCO(voltage controlled oscillator), ^^7] (divider) , %■^ ^^5^1 
(output generator)^ ^^j£]c>| o;[cf. 

<^tiV^o.^^ LCD S^l S.:^(single display mode), <^l^tfl. 

VGA(Video Graphics Array), SVGA(Super VGA), SEfe XGA(eXtended Graphics Array) 
o^- «^V^^>^ ^l^^Vi ^4. ^^-g- «i]^T-S-( active 

resolution) 1024X768^ XGA 3.^^ ^]%^}^ LCD ^^1^, ^^l* ^o] , ^>-§- 
£ 640X480^1 VGA ^S.^<^] ^l^S)^, :£ 3<^] S.^]^ , ^^7] XGA 

LCD (A) ^HjAinV cg^T-ol X^lslJi. =1 M-H^l (B) ^^o]] 

^ife S^l^^l ^^-8- 800X600^ SVGA S.^ ^:i:-i:ol XGA 

LCD^ ^l^s)^ ^-f<^l:£ ^}^7}^]o]r]-, 

resolution display mode signals)*^] al^'^j-S S.-^] 2.^(high resolution display 
mode)* ;<1€SVfe SA] ^^is ^-^^]. 51-^^ *^^<^1>H^ '^^^] S^IS] 
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#^12 iA] :^l-^l-g- ^Eflo] 2 SA] c-flolE]^ ^:&§>fe alcl^ Al:^ 1^^ 

^>71 ^fl 1 SA] i:-llo]Eli4 ^ ^7] Al:^!:^ 

7] ^1 1 SA] C^lolBlo^ ^#§>J1 7l§ 

£i2l- tilJil^l-^ ^; ^1-7] «fl^Vi ^Vo]] ^>7> 9X-i: 

^1 1 SAl C-)]olB|# ^V7] 7]^ «fl^>-:£5l ^7] 7fl 2 SA] C)] o] S. ^%^} 

-^^71 ^] 1 ^A] ^ig-^l^ CRT SA] ^:^lolji, ^1 2 SAl ^^1^ LCD ^^l<5l 

^ , ^7] 7]^ n^^^ ^7] ^] 2 SA] ^j-^l7> ^l^eV^ «flA^:£o]t:]-. 



i^l- 71$ fil-rd^ -^-4 tijiils}^ ^1 1 ^^31)-; ^-t^ sl-^ 7] 

^ ^voi] ^i-7> ^-i: ^ ^Hi 1 

>^V7l Hlc^^ ^^*^§V^ ^]] 2 ^: ^7] ^ ^Hl 2 

>^V7] ^1 1 ^^0.^-^Blo^ t^]o]B\ A]J:o]] ^^§1-0^ ^V7l ^7] Ajj^ol] -^7]^ 

o] :^p,]Q\ ^X\c^]d\] ^0]A^,. ^7] ^1. 3 ^>7l 5|-dt ^ ^Hl 

^^7] 1 ^^O.^^Bl2l ^] 1 cljojBl -5-^^<=^ ^^7] :^7l AIJ: 
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i 

3 -irS^S-JZl-, ^1-7] Z^- nils. 5] ^S^^o. .^^o^:^ 3 y^oj^ ^o] ^ti] 

dii^^ -ilM-^l -g-^*]-'^ cfl-S-^>fe ^]S.^ IrS^s] el-«y uils-e:|l:^^ 

c)]o1e;)^ ^^^o.s. ^^^}7] 1 ^] 3 ^E|#a)Ais. ^1-7] 

^ ^>ofl icl-efAi >a-7l 2^-0] oUa-ell- ^ ^7] ^Bj#a]Ai=: Z^-Z]-o| ^2}-^ ;^ii 



i^^l^lB^* *7iAi7i7i Aij:^ ^^5^1-^ #^ ^-^5 ^^-34; -^1- 

7l ^:§:5] 1 ^7H1 cfl-S-*]-^ ^1-71 1 c-iioiB] 

-^o^Sl-i, #^ Al:^o^ ^rf^ ^011 dj-g-^l-^ ^V7l ^11 2 t-llolE] 

7l #^ a^l§VH; -^7] Al^, ^V7l -g-71 

^1-71 -^7] ^13:5^- ^1-7] ^7] Al^o]] o^^ll S.^] 3.^^ ^-^-^ 

si-dii m:^ ^s. ^ nflsei ^% ^tb 2 si-dt ^^i* 

>S-7l nils. 5] ^^jq- ^1-71 ^ig #^ ^ ^V7l dUS-^:) n^^^ ^"M 
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^^1 n^sj-^l- ^7>Al^o.^M| LCD •^-a- S^l ^ ^ 

S ^1 ^ 4 . 

^^■1, ^ ^^1^1<^1 ttl-€r tiii^^ Aij: ^>^l7]- XGA s.:^ LCD ^1 ^ 

311- ^^5)31 VGA ^^-8- ^^s)^ 

* JL^n ti^>. o] 5i ^ ^Ajo^lo^ tilc^i LCD 

^7] (Vsync)^ ^4^^ ^^^§1-71] ^^l^Ji, -^71 ^j: (Hsync)^] =^31-^ 

^ Sl-^ (Dclk)^ ^^T^^ T^^^ <a 1>^ 0.6 al] #7>:gcf. 

olS.'H, LCD sl-'^ -^Hl^i t^-^Vo] 7^5] XGA S.:^sl K^]^ ^ 
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<K 1> 







dots X lines 


KHz 


Hz 


KHz 


dots X lines 


640 X 350 
(800 X 449) 


31.50 


70.0 


50.40 


1024 X 560 
(1280 X 718) 


640 X 480 
(800 X 525) 


31.50 


60.0 


50.40 


1024 X 768 
• (1280X 840) 


640 X 400 
(800 X 449) 


31.50 


70.0 


50.40 


1024 X 640 
(1280X718) 


640 X 480 
(800 X 520) 


37.87 


72.8 


60.59 


1024 X 768 
(1331X832) 



^2] K'^]^'\, -sKT-S^ «lHl-£(active resolution)^ a^1§>Jl, O^S] 

^ # *ll^^£(total resolution)!- Sa]b]-c]-. 

<S 1>-Si1- ^o]^ o)]^c]], 640X480^ 1024X768^ -sKi-SS 

Sl^^, ^ ^^^5. : ^ ^^^5. = 1 : l.e^lcf. - o] ^^^o]] o:|sl- 

^, 5 7]]o] ^ig ef^l-oll i:fl-g-£)^ R, G, B ^^^^ 8 7l]^ nfl^s)^ 

1=1-^, ^ ^^Hl^i tr]-^ tilc^^ Alj: ^^17> XGA 3.:^ LCD 4^ 

{ 

^ ^^£lJi SVGA s.:^-8- tijtq^ ^Ji^o] oi^s]^ 

^y] ^s. (Vsync)^ ^A] ^^IslJi. 

(Hsync)^ ^ 5}-:^ Ai:i: (Dclk)^ ^^^-^^ i^^^ <S 

2>^4 ^o] 0.25 til] 13] ^7l-^rf. o]^>«l, LCD sj-^S *^ 
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■& ^3] XGA ^^^^^ Sl^]^. ^ 9X^ 

<S. 2> 





















dots X lines 


KHz 


Hz 


KHz 




dots X lines 


800 X 600 










1000 X 750 


(1024 X 625) 


35.16 


56.2 


43.95 




(1280X781) 


800 X 600 










1000 X 750 


(1056 X 628) 


37.88 


60.3 


47.35 




(1320X785) 


800X600 










1000X750 


(1040 X 666) 


48.08 


72.0 


60.10 




(1300 X 832) 



<a 2>-2l- c^l^tl], 800X600^ 1000X750^ 

^, ^ «fl^o^i : ^ «Tl^i-£ = 1 : 1.2571- ^cf. o] «j.!=i6ii 

-tl^-^^ ^^^1=]-. <^H^:2l- ^]S. 
S. 5fe VGA £^ SVGA 2.:^ ^^1-^ XGA 3.^ ^Sl-S. ^^^>fe ^ ^a1o1]o11 

I 
! 
j 

^k- ^^1^ d]-o]3.^^^b] (loo)uii-, (102). %^ 

I ■ 

s|S (108), DllS-Sl ^ (110), ADC s\S. (116) ^, °fl2-5l ^1<^ ^S. (118)^. 

I i ■ . 
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(loo)^s 'a^^^. ^H^^^^^ (100)^ ^4 ^y] (Hsync)^ 
^y] ^s. (Vsync)* <^l-g-^>^ J:^E7i- SA] s.:^(o]§i., -^^e ^ 

A] s-^'ef ^'iisVJi, ZL s^l^Vfe 1 ^ ^1 2 s.^ ^^-i- (MDl) 
^ (MD2)1- ^^5«lrx:]-. ^7] sl^e s.^7l- SVGA S.^^ n^joi]^ DVola.^^^ 

B] (lOOA^^El Sl-o] eil^o;} ^] 1 3.:= Al^ (MDl)^ s:>ol 5lltgo:| 2 J2-^ ^ 

J: (MD2)7> £=7]- VGA s:^^ ^l*^!^ ^4- sfl^^ ^1 1 a 

:^ ^s. (MDi)jil- ^l-o] sil'i^ 2 ^iji: (MD2)7l- jsl^m ^a] s.:^ 

7> XGA S.^^ nflo]]^ n].o]3^^^Bl (100)-2.^^el ^^S] 7,]] 2 S.:= 

(MD2)7> £, -^-^l T^l-o]a.S.^^Bl (100)^ XGA 3.^-%- -§-71 ^SL 

91 %n (Hout)^ 1 ^7] oil cfl-§-*>^ ^(^^ 

^1-^ ^1 1 t^lol&l (TA)5q- (Hout)^ ^o]] ^^^\^ ^ 

(lOO)-^^-^Bi^, ^a] ^^a-s.-^! i4€r i 7fl5i ej-o] 

S\-:±L n^Cpixel clock number per one horizontal line) i^]SL2] 7]^ -^^j- 

-^^^1 1 7ll£l e)-oio) tilu]^ iill2.2lofl 7l^S}-^ til ^-S-^ €■ 

^ ^1- s^i^i-fe c-iioiBi Aij:(ois]-, <7]<u ^ ^<=>^^ ^^'^ ^) 
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(WPCN)i4. LCD ^l^sr}-^ s^l ^^^<i\\ Ttj-^ \ e|-oi ^ 

nllael^^Bl ^#§>^ n ^-1- t;-|1o]b) X|:§:(o1s]-, -S. 

# ^ ^^'ef ^) (RPCN)ol jii^S (10)<^1 VGA S.^ 

# ^ms]-^ ^ ^-ef^i ^ ^# S)-^ 
^ cllo]Bl Ai^ll: (WPCN) % (RPCN)£!l ^1:^ 1000 vfl^l 2500 ^^5.^ ^^ofl^i 
^ SVGA i^l- ^l^s]-^ ^-f 71'?^ ^ sl-dt ^ ti]olB] 
■1- (WPCN) ^ (RPCN)s] ^1-^ 1000 2000 '^^^l^i ^q-z]- ^i^-guf. 

ol^Vj^- ^o], n>o]3.^^^El (100)^ ^ -^7] -Id^l:^ <^l-g-§M 

:5:^E^W-Blo] ^^i\t\SL ^J:^^ ^#5-]-^, Sj-rii n]e) 71^ 

^ 7]^ ^# tllia^]-^ 7l^^ ^T;f. cfA] i^V^, ^1-71 n].o]a.S.?j^El (100) 

(102)^ 2 7\9\ PLL ^IS. (104) ^ (106).^^ ^^7] 
PLL (104) % (106)^ nl-ol^^^^B] (lOO)^-f-BlS^ 7l<?3 #^ ^ cfl 

*^1B1 (WPCN) ^ Sl-dt ^ t-llolB) Al^ (RPCN)<^1 5]sfl z]-z]- ^7l5l-£l 

01 tillSiBl^ 7]<a ^3)- ^ s.^ 7l^ -tls: (W_Dclk) ^ ^ 

# 51-^ (R_Dclk)^ z^-z]- ^^7l 7]^ 
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^ ^ (W_Dclk) ^ (R_Dclk)^ ^7] Ai^' (H^ync)^! ^7]s]3i 7l«y ^ 

#^ ^ t^]o]ti ^^1: (WPCN) ^ (RPCN)oli i^4«>^ n^^n^^-i: 

#^ ^^<§ (108)^ ^r^^mS-f-El ^fl^El^ ^7] ^SL (Vsync)^ 

i:'>ola.S^^El (lOO)^^-^Bl ^7] 7,]] 1 ^ ^] 2 d] o] B] (TA) ^ 

(PW)^ <^l-S-§><^ (Hout)^ ^^^5^:1=]-. #^ 

I 

(Hout)^ ^71 AIJ: (H3ync)('^l^, 'Hin'^ aAl*l-)oll -^7l£]olA-l ^^^^Sjo^, ^7] 

^1 2 c-llolB] (pw)o^ ^oil t\]^^^ ^^^^ 

soil ^<=>1, ^ ^1^5] LCD ^l^l nfl2.el ^ (110)31-, :5l 

1 ^E}]ol yjtq^ ^, o]-^SZL ^S.^^ ^Efloj ^ ^ ^^l: 

^, 4^1 ♦ Aij:^.^ ^^.^^ o>^^ZL-i^^ll- 2] ^(analog to 

I 

digital convert; ADC) (116)^ SX^. 

^>7l Dflas^ «- (110)^ ADC (116)3^- LCD ^-^ (40) A>olo]] Qa:is]c^, R, 

^ G. B ^^^ofl z]-zl- cfl-l-s]^ 3 71]^ -i-^s. (112a), (112b) % (112c)5q-, 

#^ (114)# ^til^>Jl ^4. ^^7] -ire^l: (112a). (112b) ^ 

(112c) ^-^-Br ^o]^ 3 711 ^91 °llS.2l(line memory)-!:^ ^l^^^^^. 

#<^1 tfltllAi^ >^M1§1 ^^^rl-. 

-^^71 ADC (116)^ ^>7l D}ola.S.^^el (100)<^1 '^^ ol-^^zi wl 
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3X|-^o^ 7l<a 2}-^ (W_Dclk)o11 .^7lE)c>|Al 31^:^^ ^Ib) o;) o^-^^zz. tiiq 

^, ^y] ADC (116)^ 5:>ie^^b1 ^fl^s)^ CRT s^i 
^y] (Hi„)^, ^1-71 sjs. (io2)s^bio] yi^^i ^ ^■ 

# (W_Dclk) ^ (R_Dclk), (108)S-^Bl5:i 

#^ ^S. (Hout)^ ^1-2.21 ^S. (118)^ ^^7] nilael ;<flc>l 

(118)^, £ 5o]l n}9]- ^o] _ ^eflu ^^.(flag circuit) {120)3^^, ^]S.^' 

^S.(memory selection control circuit) (128) ^]S.^ ^o] 

^S.(meraory operation control circuit) (130)^^ T^'^^^T^f. (118)'8r 
-^7] ^S. (Hin) ^7]^ m^ ^SL (W_Dclk)l: ^^^o]- ^1-71 x^]S.^ ^ 

(110)^ 71^1 -^^^ %^ ^s. (Hout) ^ ^Ji: 

(R^Dclk)* "^^^^^V ^7] ^]S.^ ^ (110)^ ^% ^l^^i^. 

^V7l #eflZL (120)^, z]- nilS-S) l-e^oflAi, 7]<a -^3)-ul|- :^2:}.ol ^ 

I ■ . 

t 
! 

^7] v\]3.^ .^^ (128)^, 4 pfla.e| ^re^oflAi, o^i^ ^ e}.o1 pi]s. 
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(W_Sel) m (R_Sel)^ ^^St^T^f. 

^1-7] ^]S.^ :^]o] (130)^ ^^ (128)^ ^l^jo]] 

^^i]:^ (memory access 
^ ^A]c4]o^ LCD ^^^1^ #^ ^^<y (108)^. nflsLSl ^ (110) 

^ Dfl2.el 7llo^ (118)^ ^(one chip) ^Efls ^ 9X^. 

^1-^, -^1-71 LCD ^^]^ ^«?S(compact)^ 7>^ ^ ^^fl^^ ^1^'^: 

51- %i-S5r>ia, «- (110)^ 3 7l]^ DflS-S) IrS^^ (112a), 

(112b) ^ (112c)^, ol^i-o]] 2]-2]- cfl-i-^lfe 3 7fl^ 3X1 ^El^^Ai-i- (114a), 
(114b) ^ (114c)^ <^l^o1^m #^ (114)» o;[cf. 

£ 6^ £ 5«^1 £^1^ ^1-5.^1 1:3^1- (112a), (112b). (112c) «^>M-5f 
^ (114a), (114b). (114c) ^>M- m ^]2.2l ^ 

^ (130)^1 >^M1^ ^^^-g: ^4. ^ 6011 ^o. 2 

711^ nflS-el ^7] Dfls.el 1:^:3}- i^>^7>^ls., nflse] ^ 

4 (130)011 ^#^1=1-. :£ 6^ ^2:^>^, A ^3.^ (112a), 

i 18 



(112b) ^ (112c)fe 3 711^ ^91 ^\S.^m\lMQ), (LMl) ^ (LM2)^ ^ 
^91 pflS-Hl^ 1344 words X 8 bits^^ 7]<^ -g-^(storage capacity)^ 7>;5l 

i 7^ £ 5<^1 #^ ^S. (114)S] ^V^l] ^^iEoji^. £ 7^ % 

S^l-^. 3 7ll^ 3X1 'gEl^aiAll: (114a), (114b) ^ (114c) 3 7llsl <a ^ 

SMI: 8 til^ ^(8-bit width)^ ^.^fe'^. z]- ^E]#a]^io^ ^ 5Le 

■1:^ ^ ifl^ efol (LMO), (LMl) ^ (LM2)^ ^o]b\ ^^ ^ 

mi:(£Al£l^l ^^)oi] 2^z^ ^^€4. ^ ^^]o] 
(128)^^&1 ^% 1^1 S-e) -tlJllr (R_SelO) ^ (R^Sell)oll -§-^S>o^ 

z^- ^\-o] v]]5.^:§- (LMO), (LMl) ^ (LM2)^^&| ^^5)^ cflolEl-i: 

^ o^- Sl-i^^ t-llolBll- ^Efl^o.^ c:-] ^Ell-^A-il: (114a), (114b) 

^ (114c)^ #^1: (Rout), (Gout) ^ (Bout)^ LCD (40)^^ 

cfA], £. 6^ ^2:*}^, Dflis] (130)^ 7l<a/s.^ ^l^H 

(132). ol:^^]]^ ^Ag «- (134)^ o^:^5fl.^ ^^ ^ (136) ^, ^dti ^ 
(138)^ ;«flol «- (132)^ v\]s.^ ;5llo^ (128)^^ 

/^1^5]^!7]<g i^lae] (W_Sel)^l -^-^^M ^ ^IS-^I 1-^^ ^91 ^ 

7]^ ^. ^% ^Htbi=l-. '>l^ell^ (134)fe -^7] 
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^ (Hin) ^ ^^ (Hout)oii -i-^^'^ ^liisi ^ i^is-s] ^ 

^t!- ^ ^# oi:E.slli# (w_Add) ^ (RJ\cid)¥ ^^5^^. "o^kBll^ ^ 
^ (136)^ »lol « (i32)ol> o:|«11 ^Hsjol 7l.<g ^ =-# 0^:^511^^ 

(W_Add) ^ (R_Add)# ^^^^^ ri\]s.^\ el-oi oUae]!: (LMO), (LMl) 

^ (LM2)^ ^-^ ^ (138)^ 7l^/^# ;^11c^ ^ (132) 

oil ^fl^s)<>| ^ €-^1: (W.Dclk) ^ (R_Dclk)^ ^e]^^^ 

n t^lS-E] ^o] v\]s.^\^ (LMO), (LMl) ^ (LM2)^ 2]-z]- ^fl^tlri^. 

(112a), (112b), (112c)2l e|-ol (lmo). (LMl) ^ (LM2)^ 7l <g ^ ^% 

^^^r^ ^ ^^1<^1^ LCD ^fl^^J-^Hl c^-^JJf ^o] ^^:gcf. 

^ ^^^<^, 7l<a :^7l (Hi„)oil :^7l£] 

DflSEl 7]^ 2\ oil a. 5] ^3^£l e]-Ol v\]S.^ (LMO)s^El ^l^^jji, Dflsel 

^# -§-^^ 21- v\]s.^ M.^o^ e^oi (LM2)^^B] 2)- uila.el Ir^^ 

rotation) ^^^i=f. ^M"^. '>]^ ^1 ^ '^i , 7] ^ f^ofl ej-oj Dfljielsl 
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^ ^^ ft ^ ^ ^^^^^ ^r^: 

^ 8^, VGA S.^ ^JL-i-c-l XGA 2-:e.i- ^I^bI-^ ^ ^^Hl^ LCD^ 

VGA 2-:e. ^s] ^3:^ 8 ^91^ XGA 2.:= ^s] ^^S. a] 

^# ^^'^] 51-^ (LM2)^ ^% ^o]]^ ej-o] ri]]s.^ 

(LMO)^ n^^Jsjo^o]: §i-^]nv_ :£ 8<>11 ^^i-sq- ^o]^ e)-oi nfls-sl 

(LM2)^ ^# ^^<=>] ^S.^^ A]^ (tl)oflA], el-o] pfls-el (LMO)^ 7l«^3 ^^^^ 
T^*<5 ^-^ll 9X7\] ^-e^-^i, ^^■<y ^lasl (lM2)^ ^^ ^^o] ^s.^ ^o]] 

7] efo] tf|liE.5^ (LM2)^ ^^ ^^l-o] rfAl ^ «i u-^ aV^^rq-. ^ -5^3^ efol 
'^la.e^ (LM2)2] ^^o] ^^£1^ (t2)oiiA-l^, e^-oi (LMD^l 7] ^ 

^^vo^ ^oll ^Tfl ^cl-. e)-o] v\]S.^ (LM2)^ ^ ^# ^^o] 

(LMO)# >H1 ^^S] -^^ ^oljfe v\]s.^ (LM1)5^ ^^o] 

€ o^1^o]u|-, 4 aJ;5<||o| p|]2.e] ^^ ^z^o] (t3) o]^o]lAi£. efo] 

^ (LMO)^ ^# -^^o] cfA] «i u-l <^1^<H1:£, '=>]^<^]M ^ 
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8 ^# -&^<='1 ^^^1=1-. ADC (116)A^^Bl 5 7ll£] ^ 

i§ el-ols.oii R, G, B ^^1:<:>1 ^s^^ (112a), (112b) % (112c) 

si -tlM^l #^^1:^-. ^ ^]S.^ #3^^ <?]^ e}-^ ^ cfl #^ 

el-o] «]7]. 1 : i.6<y^ ^ -^^1<^1^ LCD A]o] %^]6\\ , 
S.^:^S.^^^ VGA S.^ ^Sl-^ XGA S.^ 

9^, SVGA 2-^ ^ ^a1<:^1o:| ^^^^^^ nfl , z]- nfl 

1:^1 2- 5] » z]-zi- ^/-icfl^ ^o^^ja ^cf. :£ 91- ^^§1-^, 4 711^1 el-ol-i-oll 
^^^m ^e-^ ^ ^12. e] 1:^0.5. oj^^ n], ^oiiAi ^T^^ Diis.3] 71 

, ^fl'S- Pll2-5^ ^s]^S.-f-El^ 5 711^ e]-'?llr<^1 

€&1 ^JUr^^"! <^]S.^, 4 5]-'^^ SVGA S.^ ^s] ^^Jll:^ 5 s)-<?I^ 

XGA S.:^ ^£l 

^ S- 10^ (102) z]- PLL ^S. (104) £^ (106)^ ^Ml 

S-Olrf. 3^ 10-i: ^3:*>^. ^ PLL (104) Sfe (106).^ ^#7] (104) 

^, ^-1^ ^B](low pass filter) (142)^4, VCO (144) ^, ^^7] (divider) 
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(146)-^^ ^^^^i=f. ^]3-^ 7l<a -^^^ PLL S)^ (104)'>1M, ^^7] (106) 

o. ^}o]3.S.^^B\ (lOO)^^^El 7l<a ^ c^jolE] (WPCN)* «3-o].s- 

7]<a 7]^ ^s. (WHref)# ^^3^^=)-. ^#71 (140)^ Jl^e^^ 

n"^ -^7] ^S. (Hsync)^ -^^71 7l<y 7]$ (WHref)^ ^^1- x^^- 

7l-^£l^ eflwflo^ DC -tlsil- ^-^^t!:^-. ^'^J- ^j;]- ^b] 

(142)^ ^fl^S}o^A-] ZL^ofl ^o.^ i^ol^(noise)l:ol VOC (144)^, 5. 

ll-^ll 5LA]^ ^o], ^Aj. ^^7] (140)A^^El ^2]- ^15] (142)» 

^l^^-&7l(in-phase)€ ^iSL^r 7] <a sj-^h aIj^ (W_Dclk)^^i 

^^q- n>^7M^, '^IJ^S^ ^% -5-^^ ^-^l: PLL Sj^ (106)£ nl-oj^^^^El 
(lOO)^^^El s.^ 5}.^ ^ c^jolE] Al^ (RPCN)# ^>o>i-o^Ai ^% ^ 

^ ^S. (R_Dclk)l- 

:£ 12^ ^^ (108)^ -^^M] ^^Sojcf. s. 

%^ #^<9 ^^ (108)^, ^V^B] (down-counter) (148)31-. 2 7ll^ m]IIL7] 

1: (150) ^ (152), =L^J1 JK-#^« (154)S. t\.^ 
(148)^ n]-o]3.S^=Bl (100)^S-^e;| 11 l v^]o]^ 

(TA<10:0>)1- ^7] ^s. (Vsync)oll ^:^(load)^l-i, ^# -tlJl 

(R_Dclk)^ <>fl^l (rising edge)°l-i^ ^>^M-tV^(count 
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down) tb^. ^'-71 cf^ (148)^ %^ ^o] '0'^^ 

^ ^}o]3.^^^B\ (100)^^-f-B]5] ;H] 1 c-llojB) Ai:^ (TA<10:0>)# 
5171 (150)^ 1 c)]oiEl (TA<10:0>)5|- c^-^ y'}^^ (148)^ #^0] -^<a^ 

nil ^l'^] <=>lnll, jk-#^^# (154)^ ^^K Q)^ 

-f-Bl^, :£ 12011 :Ea1^ ia>fi1. ^Vo], ^-o 5||«jo1 Aljg: (Hout)7l- #^^4. «liiI7l 
(152)^ 7l-^&l (148)^ 3 tilm(3 low order bits)^ #^0] xj}o]3_^^a 

(100)-2.^-f-El ^fl^s]^ 2 cflolei AiJ: (PW<2:0>)i2l- ^'^d^ H ^o] Bflif 
^ -tlJl^ olnfloil^, :£ 1301] ^X\^ til-sq- ^o], jK-^^^^ (154)5] 

#^0] §1-0] elii^^ i^^^t:]-. o]^_ 40. ^|.o.^ (148)S] 3 wlM^I #^ol 

^1 2 c-llolBl AIJ: (PW<2:0>)i2]- -^^^ nflnl-q- H]3R7] (152)^-?-Bl 5->ol ellttflo] A] 

S.7} ^^^o_s. ^^^^]^, ^]m7] (i5o)<^i i ciio]ei ai:^ (ta<io:o>)71- 

(148)^ nfloll'?]: §}o] 5)1 igo) XI #^^1-^^, £ 1201] tJ]- 

^ ^H, JK-#^« (154)51 ^^ (Hout)^ eim^ ^^l^lT^f. 

£ 14^ 5 £<H1 S-A]:^ ^Bflji (120)51 ^^iolcf. £ 14^ 

^^§1-^, 71^ #211^1- (Fa), (Fb) ^ (Fc)# 71 #El1zi 

^^^5 ^ (124)5)- ^% *Hfl::L* (Fd). (Fe) ^ (Ff)l- #^<§sm ^# 

#El1rL (126)^ 7151 ^o^^ rjXA^^ 7].;^c1-. ^, ^eflZL ^Ag (124) 

^ (126) ^^Sr, AND Tllole^q- 3 71)51 d-#^#^1:0.^ n^^^^^ S.Efl ol b1-a1s 
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m. sIl^l^El (rotate shifter register)* ^ajsj-jL ^t^-. r:]-^ , 7)^ 
^ (124) xfl^ AND 7llolE (i56)o^ ^ ^^^^ ^ig ^'^^ ^-g- (^.jy^ ^l^S) 

^^ #2flZL -T- (126) tfl^ AND-TllolM (164)^ ^ ^^>S. # 

^ (Hout)7> ^ *2fl^ (124) £^ (126)^S.^ ei- 

ol (active high)^^ olo^jo]^ (Enable)^ "^flE^ti. ^-^-(active low)^ S^-^jll ^ 

J: (Reset )^1 n>ola.^^-^E] (100)-2.S^B| 2]-2]- <a^^t:1-. D-#^### (158) 
^ (166)^ ^il^ c]-^>l:34, u|.D^;<l ^^^^s. (igQ), (162). (168) ^ (170)^ 

^^m-^lfe ^^1-71 e^^jll (Reset)ol z]-z]- rcfsl-A-l , ^Vy] b;]^^ Aijf: 

(Reset)ol efl^o^ , ^^m^ ^gg) ^ (ige) 2|-z]-^ ^^^S. ^Jl, 

(160), (162), (168) ^ (170) el^Jl ^>Hfl^ ^c]-. o] 

nfl, #BflZL (Fa) ^ (Ff)^ ^}o] 51]^^ i^nl;^] l-2flzi# (Fb), (Fc) . (Fd) 

^ (Fe)^ ^-^ ^I'i^ ^t:f. ^^l-^l^ ^5: (Enable)7> ^}c>] ^^o]ji ^y] ^aJ\ 
^Sl (Reset)7> ^-o] tq] , ^7] ^s. (Hi„) ^ ^^(Hout)^ 

el-^l^i oflxloflA-^ #5flZL -f-^ (124) ^ (126)^ S.no]^-X\s. 

E.^t^. o]s.^, z]- xj\]3.^ -ir^ofl^i. ^7] Al^ (Hi„) ^ %^ ^S. 

£ 15^ :£ 50)1 5iAl€ nflS-^l ^^ (128)^1 >^Va^1 SlS-:£o]iil-. ;£ 

25 



15^ ^S^f^, 1^1 S-S]' ^]o] (128)^, ^A] ^(selection 

error supervisor) (172)^, JL-^-^^l ^(cyclic error supervisor) (174) 

^, ^l^l -tlJ: #^ ^ (176)-^^ 

i^^ ^^-^1 ^ (172)^, #^ ^J: (Houi)» ^^^1^1^ 91^^ (178) 

^, ^13^ (178)^ #^<>]1 -^715)0^^-1 s.^ (Ff). (Fd) ^ (Fe)* «> 

'^m^^i '^ll-^ el]^l§l-^ D-#^«l- (180), (182) ^ (184)^, ^^7] ^% 

#EllZLl:32f 7]'^ l-BflrL# (Fa), (Fb) ^ (Fc)7l- ^o^^ ^]^^}^ AND Tlloje. 

1- (186). (188) ^ (190)3]- NOR TflojE (192)^ t^^^^^. 

:£ 15011 ^o]^ 7l<a #sflZL (Fc)iq- (Fb)^ 7l<y v\]s.E\ ^e] 

-tlS (W_SelO)5]- (W_Sell)-2.^A-] , zl^jl ^^ (Ff)5i|- (Fe)fe ^# «fl 

Aljs: (R_SelO)iq- (R^SelD^^^i A>-g-^T=f. o] «- (172)5.-^ 

71^1 xi\]s.^ (w_SelO) ^ (W_Sell)3!l- s.^ 

(R^SelO) ^ (IL.Sell)^ ^115.5:1 -^4 ^^lo^ s)^ (130) ^ %^ ^^ Sis 
(144)^ P5fl^^t:f . 

<S 3> ^ <S 4>fe, 7l<a Dils-el ^Ji-i- (W_SelO) ^ (W_Sell) 

all-, ^% ^3.^ ^^ ^« (lL.SelO) ^ (Il_Sell)^ ell^oil ttl-ef^i . ^ ^ 
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<S.'S> 



W_Sell 


W_SelO 




L 


L 


LMO 


H 


' L 


LMl 


L 


H 


LM2 




R_Sell 


R_SelO 




L 


L 


LMO 


H 


L 


LMl 


L 


H 


LM2 



^^1 (172)^, 7]<a o;i^ e)-oi nfls. 

^€ ^.^^ ^^E)^ ^# *Bflzi ^ (126)^ c1^o]ioi^Al7l7l ^*1r ^% 

#2flzL (RFCl)^ ^^5tb^. £ 16^ 7l<y-g- efo] nilse]^ 

.^71 ^SL (Hi„)5l el-ol;^i oil;<loilA-i ^^^^ElJl, cf^o;] s.^ 
°1 niliBl^ .^^^ -il^ (Hout)^ oil^Kfalling edge)^lAi 

<^1« l-'^l, ^1^^ ^-?]: tl<t<t4 7l<a -^^^ -^It!: ^91 ^1^ 

(tD^Hl^i Aliv t3<t<t5 -^^^ ^# -^^l-^ el-^ ^IS-^lfe ^1 

! . • 

! 

^ (t2)ollAi ^^^4. ^1^ (t2)ollAi. 4^0^ s.^ ^sfl ej-oi nil 
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^1 ^ (164)fe ^-f ftll'g^ ^# #Hfll3. Al:^ (RFC1)# ^ '^]^^ , 

#2flzi ^ (126)ol rq^o]lol^E)o] zl:^o^ ^Eflo] 

^1 ^^tf. =L ^21-, ^^11 ^<?1 el-'?! oils. el 7> ^% ^ 

71 *a ^^Js^l-Jl 01- 5^0] n1]S.5^7> olvd ^l-A] «- (164)^ 

Sl-o] silifo^ ^eflzL ;^lo^ (RFCl)^ <^]S.^ , 

^ (126)^1 <yolWll:SlD^, -^V7i ^^ ^Hfl^ (126)2^ #^#^1 S 

^loj&l-AlSE^cf. ^3]-, ^;.]] :g.^ol ^-a^l ^o] e|.oi ufl^s^ ^a-] 

£ ISofl tiV^ ^o], ^Va] ^ (174)^, D-*^#« (194), 

(196) ^ (198)^ ol^ol^l^ ^>*El Sj^i^l-, AND A]<^]^ (200)^ OR tH^Iei- 
(202) ^ (204)^ <=>l^<^^m ^1^ ^lS.(couting range control 

circuit)^^, AND Tfloje (206)^^ <^1^<>1^1^ el^ ^S., NOR TllojE (208)^ o] 
^^l^m #sl]^ ^-S.* ^til*>Jl ^tf. 

5'>^^ (200)~(204)^ nj-ojaL^^^E] (100)o.^-f-E] ^]] 

^1 1 s.:^ (MDl)oll -§-^^H ^^7] (194)~'(198)^ ^^ 
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A]^t\-5l, ^^7\ (206)^ D|.ola.^?^^Bl (lOO)^^-^Bl 2^Z\ ^]\ 

^5)^ S^Aji X]^ (Reset ^1 2 S.^ (MD2)€- *a^^o>'H XGA S.^ -^1:217]- 

o] ^Ajc^lo^ LCDS «11 s^S (194) ~ (198)^ ^^^^]^^. ^^7] 

^# -i-sflZL ^Hl^H (208)^ £ 14011 ^^ ^2]]zL -f- (126)* -yoi] 

ol^A]7l7l ^fl: s.^ #2l]zi 7.]]o] Al^ (RFC2)# ^-^il-^iil-. 

o] ^ /.lollop LCD-^ VGA S.^ ^:^7} <^]^E)^ -a- 7] ?l-^Ei (194) ~ 

(198)^:1 #^0] '8'°a till =LE]ji SVGA J^:!^ ^:§:7l- -i^^s)^ ^^<>11^ ^j-7l 

sis (194)~(198)^ -S'o^ rq], ^^Vy] l-E^jZL olo]]o]^ 7flo:| 5)5. 

(208)^ ^oM ^# ^EflZL ^ (126)* "a ^11:^171 7] #sflll ;^flo^ 

^J: (RFC2)# 

o1^>j4 ^Vo], VGA ^SL7} ^^£1^ ^i-A] «- (174)7> ^1-7] 

( 194) ~( 198)3] #^0] -5'<g nflnl-i::]- ZL elJl SVGA S.^ ^S.7} ^ 
^ ^1-71 f}^^ Sis (194)~(198)^ -8'^ aflnl-cf 7^-7]] a] s. 

# -geflZl (126)* ^o1]o]*Al7]^ o]^^ Zinl]n]-cl. ^ig -^7] Alji: (H^J 

^ e^-ol^i oflx] A] ^4 %^ Ai^ (Hout)sl ZL:5iol <g^le}7fl ^ o.^^w] ^ ^a] 

^1^ ^J-^l7V ^^^^ 7>^>3o] 01 7j nfl^o]!:^. 

cfA] £ 151- ^l^l ^ (176)^ ^a-A] (172) 

^ ^^^1 ^ (174)5] Z]-2q- ^o>#ol^ 2 7l]5] cl-;.).^ 
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4 ^% ^ (126)^ ^<^|<^]^ #^ 51-^ OR 

7llo]E (210)0.^ T^^^^l^. ^1-71 ^]o] «. (176)o] 

%^ ^J: (Hout)^l <y^sli:ie1-£ #Eflzi ^ (126)^ #^#^1 

'a nil ^11^ #21111 "i-^i' -*f (126)ol ^oiiol^^c]-. ol-efA-l, o] ^-f<>i]fe 

%^ ^s. (Hout)^i nil ^^ *2ii^ ^^^5 (126)5] ^^^o] ^^]]o]^-x\^ 

£- 17^ :£ 6011 -^^1- ^]]o] s[S. (130)^ ^a-^^l ^1^?_* iL^^ 

Jl 9X^. £. 16^ ^i-S^l-'S, 7]''^/^^ ^]<^ ^ (132)^ 91^^^ (212). (214), 
(216) ^ (218)34, AND Tlloles. (222), (224) ^ (226)^^ n^^^^i^-. <S. 3>^] 
^.^^ a]-^ ^o]^ j43_^ ^^6\]A]^ oix-l, w_SelO = 'L' , W_Sell = 'I'o]^, 
^91 ^]3-^ (LM0)7> 7]^ oi<i]]o]^ ^^s. ^JL el-o] ullS-Sl-i: (LMl) ^ 

(LM2)^ ^# •y^l'^l* -^i-EllS. ^q-. c^-g-, w_SelO = 'L', W_SelO = 'H'^lia, el- 
91 1^12.51 (LM1)7> 7loi <yoi]o]^ >^i-Efls. £1J1 ^12-51# (LMO) ^ 

(LM2)^ ^^ 91^]<^]^ ^^^S. ^cf. n]-;^]nv^^^ W_SelO = 'H' , W_SelO = 'I'o] 
^, ^91 ^S.^ (LM2)7l- 7l<a olofloll- ^ns. ^JL efoi nils. 5^1: (LMO) 

^ (LMi)^ ^^ 9i<=^]^]M: ^t\., 
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^ (134)fe -^71 AIJ: (HiJoll ^7|2}-El:il, 71^^ 

(W_Dclk)'Hl ^7l5]ol^^ 71^ <^^5fl^ (WlAdd)^ ^^3«->^ 71 'a o]^ 

^ (228)3]-, Ai^ (Hout)*^] ^7m5]JL st-d^ 

(Oclk)<^l -^7l£lc>l^i -^z^-g- ol^Bll^i (R_Add)l- ^^Ssl-^ ^^ ^^^]^ 

^-^5 ^- (230)^^ '^l^^^^-. ^^71 7l<?] oi^efl^ (228)34 >a-7l 

c>1^5ilri; ^ (230)^ «^ ^l-^&l-i-S. 

cH^ell^i ^^ ^ (136)^ 3 711^ 2X1 ^E]#BJ]Aii- (232), (234) ^ (236),^ 

(W_Add) ^ (R_Add)7> 2]-zl- ;.ll^^cf. ^^7] ^El^a)7.i^ (232), (234) ^ (236) 
^ ^ IrS^o^ e^-ol Dlls.5l# (LMO), (LMl) ^ (LM3)^ 2]-^ ^1-^ 

'iEl^a]/.-!!: (232)~(236)^ •<;d^ ^^m^llfe 7l<?^/^# ;q]ol 

^ (132) AND 7|]olE-i. (222) -(226)51 ^^l-o] zj-z]- pql^^c]-. 7] <a ^ ^ 

# 01 = 2:11^^ (W_Add) ^ (R_Add)fe 7l<a/^# p^flcH -T- (132)011 ^^^o.^ 
zl- Djl2.5l ^^21 2^oi nil 2. (LMO), (LMl) ^ (LM2)^ zl-z]- ^fl^^^- 

«- (138)£ 3 7ll^ 2X1 ^Blt^lA-ll: (238), (240) ^ (242) 
^ n^^^^q-. ^^71 'iEll-^Ai^ (238) -(242) ^ ^T^V^ofl^ 7]^ 

^ €-^1: (W_Dclk) ^ (IL.Dclk)ol zl-zl-^l^^^cf. >^V7l t^eI^^a-Is. 

(238), (240) ^ .(242)^1 #^1:^ z]- nils.2l ^el^i ^o] xi\]3.^^ (LMO), (LMl) 
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^ (LM3)^ ^]]^^^. >^^7| ^B^#alAil- (238)~(242)^ ^;^)-# 

'^Ife ^l^H ^ (132) ifl^ AND TflolE.:^ (222) ~ (226)^ z^-z]- 

^1^^^-. 7l<a ^ 5}-^ (W_Dclk) ^ (R_Dclk)^ ^ 

(132)oll ^^^o_^ A ^]S.^ 1:2^^ ef<y (LMO), (LMl) % (LM2) 

Cfl^ ^aValo] o]«l]^ -§-7] ^'^a ^ ^ 'S^M- 7l#ajol A>Aj-^ 7^7] 

^ S.^ ^:i:7> LCD^ oi^slc^e^-^ LCD^ ^^1 sl-^oflAi c^^Vo] ^a]^ ^ o;ii:f. 
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1] 

^7] ^S.^, ^7] XI ^, ^7] -^71 AljiLofl ^7] 

^ §>M-5^ o>^S.ZL ^]z]o_ ti}-ol-l-c^Ai LCD( liquid crystal 

display) sfl^o;] ^Vofl tg^j-^ SAjs]-^ LCD ^^l^l] ^o^a-^: 

^1-71 1 ^ ^1 2 t-ll'^lBl Al^s. ^ ^1-7] ^g-o>-i:olji, ^7] 

1 7fl5^ 5|ololl i:fl-g-tl-^ ^1-71 ^] I m^ ^fe ^1-71 

-l-^ ^1:2:0] ^V7l 2 cljolEl Al^o] 5^:3}. -^^SH, 

^1-71.^1 1 1-^ -^1:2:011 -^7l£lo]Ai >^V7l Sl^e^-f-BlS^ ^7] ^o]S. ^ 

14^ o>^SZL c^^ll- ajcl^ cfl<^lBl^ ^^*>fe ADC ^^3!)-; 
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■ - - 

^» #^ ^--^S ^; 

^^7] Al^o^ 1 ^71 01] t:l]-g-§>^ 5]-^ ^1-7] 3 cll^l^l ^ 

^^S-VJI, #^ ^^o] ^o|] c]]-0.§].^ 2}.^ 

^1-71 S-^ ^J&lrSf ^V7l ^7] Al J: ^ .^V7] 1 Al^ofl TTl-e). 

^]^^}^ ^]3.^ ^]o] ^^-^ S.^t}^ LCD 

(a) ^7] v]^]^ R, G, B ^o]^^] tfl-g-^m ^1 1 ^] 3 

Til . 
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e|-oi i^lS-elfe ^7] ADC -^^^S^Bj zl^jl i 7]]^ 
^^Bl^l tllo]El ^^ ^J^lrofl ^^^^H tfl^^l-^ °11S-21 

(a) 4>7l ^7] ^ ^V7] #^ Aij:^ «>c>>#<:^Ai ^^7] e^-o] oil 

asll: ^<^l^i 7l<a ^^i-o] el-T4<2} ^^ ^-^o] 

^>7l 7]^ -^^o] ^^^M ^^V a^o^S. 2 7115] 7l<a v]]SL^ 

71 ^# -^^^ ^-sfl ^Aioii ^4 ^; 

(c) ^7] ^11 1 ^ 2 ^^7l ^7] Al^, ^V7l # 



35 



[^^^J- 3] - , 

^1 1 ^^^] 9X'^^^, 

^7] oils. el ^ .^>7l P11S.EI ^1^5:01 

<a ^ o.^ 5\ ^ LCD ^1-^1 . 

^1 1 K^] Clio] BIS] 74%^}^.^7] iJ^^g^ 7]^ 

^V7l ^^7] 7]^ «fl^V£ :<0:oil ^>7> m, -^1-71 7.^ 1 

^^1 . 

^^^S^E] ^7] ^7] AlJ: ^7] :^7l AlJ:oll -^7]^ 
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-^^7] ^Sq- ^V7l 71^ ^ ^V<^11 ^}7} OX-^ ^^7] ^± ^ 

til • 

> 

I^^-^J- 6] 
^1 5 ^^Ai, 

^7] ^1 2 

>^>7l ^ ^>o|l ^^£1^ >^V7l ^1 1 -^c]-0.^«.Blo:i t:^1o]e1 AlJlofl -§-^^ 

<^ ^^7l :^7l Al^ofl -^7]^ ^V7l 1 ^3^^^ AIJ:!- ^^3^1-^ 
7x > 
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71 

/til 3 

1 7llS^ e^ololl irfl-g-sr]-^ ^7] AlJio] ^ cfl o] 

^7] ^ ^Hl l^^slfe ^1 1 ^^-^s-f-Blo] ^fl 2 ^ 3 
^1 5 Sl^^i. 
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>S-7l ^^ Al^o^ 1 ^7] oil Cll-g-^Vfe ^1-71 ^fl 1 cllolEl >0 
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Hsync.Vsync 



20 



LCD 
control 



digital R.G.B 
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